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ARTHROPODICIDAL AZACYCLIC HETEROCYCLES 
The present invention comprises compounds useful for the control of arthropods. 
EP 4 12.79$ A2 discloses pyridinyl-substituied azabicyclic compounds for use in 
dementia provided the pyridinyl ring is not attached to the 2-carbon position of the 
azabicvclic moiety. J. Gen. Chen. U.S.S.R.. ( 1963). 33. 3345 discloses 
2-(3-?'yridinyl)-l-az^bicyclo[2.2.2]ociane. however, no utility is taught. WO 93/14636 
disclose azacyclic rings substituted with an optionally substituted oxadiazolyl or 
thiadiazolyl ring as insecticides. None of these references specifically teaches the 
compounds of the present invention. 

SUMMARY OF THE INVENTION 
This invention pertains to compounds of Formula I. including all geometric and 
"stereoisomers and agriculturally suitable salts thereof. The compounds are: 



R> 



N 




R- 



15 wherein: 

Q is selected from the group 

<CH 2 »„ 



Q-i 




:<r.d 



(CH;) n 



_R 4 _ 




where the broker, hr.e represents an optional chemical bond: 
20 R : and R : are mocrendemly selected from the group H. halogen. Cj-Cj, alkyl. 

C r C, haloalkyl. C : -C ; , aikcayl. C ; -C r haloalkcnyl. C : -C ( , atkynyl. C : -Q, 
haU-aikynyl. C.;-C„cycloalkyl. C;-C„ haioeycloalkyl. CN. SCN. NO ; . 
NiR- <R !l . OR*. O.0)R 5 .Ci0-.0R-\ CiO»NiR 5 )R\ SR\ SiO}R-\ S(0) : R\ 
SiO -NiR-^'R^ a;-.-.: C|-C, alkyl substituted with I or 2 groups 
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independently selected from N0>. CN. Cj-Cj alkyithio, Cj-C;, alkoxy, 
CpC-; halcalkoxy. C2-C4 alkylcarbonyl and C2-C4 alkoxycarbonyl; R- 
being attached to any unsubstituted aromatic ring carbon; and R 1 and R- are 
not both hydrogen when Q is Q-l or Q-4, n is 1, R ? is H and q is 2; 
5 R-~. which is attached to any carbon of the azabicyclic ring including the carbon 

directly attached to the heterocyclic aromatic ring, is selected from the 
group H. halogen. C r C 6 alkyl. C r C 6 haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 
haloalker.y!. C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl. C 3 -C 6 cycloalkyl, C 3 -C 6 
halocycloaikyl. CN. SCN. NO : . N(R 7 )R 8 . OR 7 , C(0)R 7 . C(0)OR 7 
10 C(0)N(R : ';R s . SR 7 . S(0)R 7 . S(0) 2 R 7 , S(0) 2 N(R 7 )R s and C r C 6 alkyl 

substitute d with i or 2 groups independently selected from the group NO->. 
CN, alkyithio. C r Cy alkoxy. C1-C3 haloalkoxy. C 2 -C 4 alkylcarbonyl 

and C-i-C.: alkoxycarbonyl; 
R- is selectee from the group H. Cj-C^ alkyl, CyC$ cycloalkyl, C r C 6 haloalkyl, 
15 C 2 -C 6 alkenyl, C 2 -C 6 alkynyl. N(R 9 )R 10 . C(0)R 9 , C(0)OR 9 . 

C(0)N(R*)R 10 . SR 9 , S(C»R 9 , S(0) 2 R 9 - S(0) 2 N(R 9 )R 10 . benzyl and 
CH(CH,)Ph; provided when any of R ( . R 2 . R 3 or R 4 is S(0)R-\ S(0) 2 R-\ 
- S(0)R 7 . S(0) 2 R 7 , S(0)R 9 . or S(0) 2 R 9 then R 5 . R 7 and R 9 are other than H: 
R-\ R 6 . R 7 .R S , R 9 and R 10 are independently selected the group H, C r C 6 alkyl, 
20 CpCfc haloalkyl, C3-C5 cycloalkyl, phenyl optionally substituted with I or 2 

substituer.ts independently selected from W. and benzyl optionally 
substituted with 1 or 2 substituteius independently selected from W; 
V.' is selected 1:0m the group halogen, N0 2 . CN. CpCj alkyl. C|-C 3 haloalkyl. 
Cj-C-i aikylthio. C1-C3 alkoxy. Cf-C; haloalkoxy* C 2 -C 4 alkylcarbonyl and 
~~ 25 C^CT'aikaKvcarbonvl; 



in and n are independently 0. 1 or 2; 
p is I or 2; ar.d 
q is I. 2 or 3. 

30 Preferred Ce:r.;eunds A are con-pounds of Formula I wherein Q is Q-l. 

Preferred Cerr.rounds B are compounds of Preferred A wherein: 

R l is selected from the group H. halogen and C1-C2 alkyl: 
R- :> selected from the group H and CI; 
35 is selected from the group H. halogen. C|-Cs alky; und OR 7 

R* :> selected from the group H and Cj-O alkyl : and 
n is-: :: i. 



WO 95/03306 



PCT/US94/08404 



is: 



S sec; fic::!! v preferred for biological activity is Compound C of Preferred B which 



-(6-chIoro-3-pyridin\i)-l-a2abicyclo[2.2.1]heptane. 



This invemion also includes arth:vpodicidal compositions and method of use in 
both acronomic and nonagronomic environments wherein the arthropodicidat 
comoounds are those of the formula: 



V— z 



10 



wr.erejr 



Q 1 is selected from the croup 



lGl\>„ 



and 



(CH 2 ) n 




0-5 



Q-6 



Q-7 



15 



where the broken line represents an optional chemical bond: 

V. X. Y and Z of the ring are each independently selected from the group O, S. N. 
-C(R')-. -C(Rh=C(R-K -C(R')=N : - and -N(R 11 )-". provided that (i) no 
more than one of V. X. Y or Z is -ClR'^ClR 2 )-. -C(R 1 )=N-. -N(R n K O 
20 or S. (ii) at least one of V. X. Y or Z is N. tiii) when the ring is a 5- . 

membered ring containing two N and one O or S. and Q is Q-6. then the 
ring is attached io the 2-position of Q- and (iv) when the ring is a 5- 
ir.embercd ring containing two N and one O or S. then Q is other than Q-5: 
R 1 and R : are ir.deper.dcntiy selected from the group H. halogen. C r Cf, alkyl. 
25 C ; -C;, haloalky!. C r C 0 alkenyl. C : -C 6 haloalkenyl. C ; -C 6 alkynyl. C 2 -Q, 

haioaikynyl. C r C 6 cycloalkyl. C V C 6 halocycloalkyl. CN. SCN. N0 2 . 
NiR-' iR*. OR-'. Ci.O;R\ G.OlOR 5 . G.O)N(R- s iR : \ SR\ S(OiR-\ S(Ol : R\ 
StO i;N{ R-^'iR 5 ' ar.d C ; -C ; , alkyl substituted with I or 2 groups 
incepende-ily selected from the group NCK CX. Cj-C; alkykhio. C|-C-> 
30 alkoxy. C. -C-. h-tioalkow . 0-0 alkvicarbonvl and C-.-Cj alkowcarbonvl; 
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R-\ which is attached to any carbon of the azacyclic ring including the carbon 
directly attached to the heterocyclic aromatic ring, is selected from the 
group H. halogen, C r C 6 alkyl. C|-C 6 haloalkyl, C 2 -C 6 alkenyl. C 2 -C 6 
haloalkenyl, C : -C 6 alkynyl. C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl. C 3 -C 6 
5 halocycloalkyl. CN. SCN. NCK N(R 7 )R S , OR 7 , C(0)R 7 . C(0)OR 7 , 

C(0)NiR 7 )R s . SR 7 . S(0)R\ S(0) 2 R 7 . S(0) 2 N(R 7 )R s and C r C 6 alkyl 
substituted with I or 2 groups independently selected from N0 2 . CN\ 
CpC-, alkylthio. C|-C- alkoxy. C|-C 3 haloalkoxy, C 2 -C 4 alkylcarbonyl and 
C2-C4 alkoxycarbonyl; 
10 . R u and R 1 1 are independently selected from the group H. Cj-C^ alkyl. C 3 -C 6 

cycloalkyl, C r C 6 haloalkyl. C 2 -C 6 alkenyl, C 2 -C 6 alkynyl. N(R 9 )R 10 . 
C(0)R 9 . C(0)OR 9 , C(0)N(R 9 )R 10 . SR 9 . S(0)R 9 , S(0) 2 R 9 - 
S(0) 2 N\'R 9 )R 1C \ benzyl and CU(CH;)Ph; provided when any of R 1 . R-. R ? 
or R- is S(0)R 5 . S(0) 2 R\ S(OlR 7 , S(0) 2 R\ S(0)R 9 . orS(0) 2 R 9 men R\ 
15 R 7 and R 9 are other than H; 

R-\ R 6 . R 7 ,R 3 . R 9 and R 10 are independently selected the group H. C r C 6 alkyl. 
CpCfc haloalkyl. C 3 -C 6 cycloalkyl, phenyl optionally substituted with I or 2 
substitucnts independently selected from W, and benzyl optionally 
substituted with 1 or 2 stibstitutents independently selected from \V; 
20 W is selected from the group halogen. N0 2 . CN, C|-C 3 alkyl. C]-C 3 haloalkyl, 

C r C-, alkylthio, C r C 3 alkoxy. C r C 3 haloalkoxy, C 2 -C 4 alkylcarbonyl and 
C 2 -C 4 alkoxycarbonyl; 
m and n are independently 0. 1 or 2; 
p is 1 or 2; and 

- 25 q is-1— 2-or 3. - J - — — — — — — — 

Preferred Method A is the method wherein: 

R 1 is selected from the group H. halogen and CpC 2 alkyl; 
R- is selected from the group H and CI; 
30 R 3 is selected from the group H. halogen. C r C 6 alkyl and OR 7 ; 

R 5 is selected from the group H and C|-C 4 alky!; and 
m ar.d n are 0 or I. 
Preferred Method B is the method of Preferred A wherein: 
V is N: 

35 X ;>- C(R l :=Cl'R : )-; 

Ya-dZare -Ci R ! )-: a;\l 
Q- i>Q-6. 
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Preferred Method C is the method of Preferred A wherein: 

V is N; 
XifS: 

Y and Z arc -CiR 1 )-: and 
5 Q 1 is Q-6. 

Preferred Method D is the mcihod of Preferred A wherein: 
the ring contains two N and one O or S: and • 
Q ! is Q-6. 

10 Compounds of this invention can exist us one or more stereoisomers. The various 

stereoisomers include enamiomcrs. diasiereomers ar.a ceomctricisomcrs. One skilled 
in the art will appreciate that one stereoisomer may be more active than the others and 
how to separate stereoisomers. Accordingly, the present invention comprises raccmic 
and optically active compoundis) of Formulae I and II as well as agriculturally suitable 

15 salts thereof. The term optically active compound* s) includes individual stereoisomers, 
mixtures of stereoisomers enriched in one stereoisomer, and optically active mixtures of 
compounds. 

In the above recitations, the term "alkyl". used either alone or in compound words 
such as "alkylthio" or "haloalkyl" denotes straight-chain or branched alky!, such as. 
20 methyl, ethyl, /r-propyl. /-propyl, or the different butyl, pentyl or hexyl isomers. 
"Alkenyl" denotes straight-chain or branched alkenes such as cthenyl. 1-propenyI, 
2-propenyl. and the different hutcnyl. pentenyl and hexenyl isomers. "Alke'nyl" also 
denotes polyenes such as 1 .3-hexadiene. "Alkynyl" denotes straight-chain or branched 
alkyr.es such as ethynyl. 1-propyny!. 3-propynyl and the different butynyt. pentynyl and 

-2$ — —hexyny-Uisonwrs.— Alkynyl— c-an-also-de-noie-nioietics-coiuprised-of-niulttplc-irip'le — 

bonds such as 2.4-hexadiyne. "Alkoxy" denotes methoxy. ethoxy. /i-propyloxy and 
isoprcpyloxy isomers. Xycloaiky!" denotes cyclopropyl. cyclobutyl. cyclopentyl and 
cyelchexyl. The term "halogen", either alone or in compound words such as 
"haloalkyP. denotes fluorine. chlorine, bromine or iodine. Further, when used in 
30 compound words such as ■'haioalkyi". said aikyl may be partially or fuily substituted 
with halogen atoms which may bo the same or different. Examples of "haloalkvl" 
include F 3 C. CiCH : . CF ; .CH : and CF,CC1 : . Examples ofhaloalkenyl" include 
(Ch : C=CHCH ; ar.d CF;CH : CH=CHCH : . Examples oMudoalkynyr include 
HCsCCHCI. CF;C^C. CCI;ChC and FCH : CsCCK : . The iota! number of carbon 
3? a'oms - a sub>ti:uep.i group :> indicated by the Xj-Cj" prefix where i and j are 

numbers from I to 6. For example. C r C } alkyl designates methyl through propyl: C : 
alkoxy designate.* CH;CH : 0: C: aikoxy designates CH;CH : CH : 0 or tCH^XHO. 



zrm: 
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Examples of "alkoxyearbonyl" include CH-;OC(=0). CH?CFUOC(=0), 

CH 3 CH : CH : OC(=Oj and (CH ; l : CHOC(=0). 

Examples of Formula II heterocyclic rings, exclusive of Q 1 , include pyrrolyl. 

imidazolyl. pyrazolyl. oxazolyu ihiazolyl. isoxazolyl. isothiazolyi. oxadiazolyl. 
5 thiadiazolyl. triazoivl. tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl. pyrazinyl. oxazinyl, 

thiazinyL oxadiazinyl, thiadiazinyl. triazinyl and tetrazinyl. 

The 2-position of the azabicyctic ring is denned as any carbon atom directly 

attached to the nitrogen atom of the azabicyclic ring. The 3-position is defined as any 

carbon atom directly attached to any carbon atom which is directly attached to the 
10 nitrogen atom of the azabicyclic ring. 

1 When a compound is substituted with a substituent bearing a subscript that 

indicates the number of said substituents can exceed 1. said substituents (when they 
exceed 1 1 are independently selected from the group of defined substituents. Similarly, 
when a compound is substituted with a substituent which occurs more than once, said 

15 substituent is independently selected from the group defined for said substituent. 

DETAILS OF THE INVENTION 
Compounds of Formula I (Q-H and Formula II (Q-6) can be prepared by 
intramolecular alkylation of amino compounds of Formula III where G is a suitable 
leaving group such as a halogen or sulfonate. The reaction can be performed in the 

20 absence or presence of a base in a suitable solvent. Suitable solvents include 

tetrahydrofuran. diethyl ether and dimethoxyethane. Examples of typical bases include 
sodium methoxide. potassium ;-butoxide and sodium hydride. The reactions can be run 
at temperatures in the range of 25 C C to reflux. This method is similar to procedures 
described in the an (Citiiniu (1976) 60). Scheme I illustrates this reaction. 

25 



G 



fCH 
I 

i 



Scheme I 



X-V (CH 2 >n - z — > 



I (Q-Ii 2nd II (Q-6) 



Compounds of Fcrrr.ula HI can be prepared by reaction of the hydroxy 
compounds of Fof:;u:la IV with a halegenating agent such as ihionyl ehioride. 
phosphorous tribremide or a sulfonylating agent such as methanesulfonyl chloride or 
/'-•oluer.csulfonyl chloride usir.g procedures mat are known to one skilled in the an 
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(March. J. Advanced Organic Chemistry. John Wiley & Sons, New York, 3rd ed. 
(1955! 1151). Scheme II illustrates ihis transformation. 

Scheme n 

OH G 




I 'A 



N 

A- 

G is halouen or sulfonate 



Formula IV compounds can be prepared by reduciion of ketones with a reducing 
agent such as sodium bordhydride. borane. and lithium aluminum hydride using 
procedures that are known to one skilled in the art (March. J. Advanced Organic 
Chemistry. John Wiley & Sons. New York. 3rd ed. ( 19S5) 1 147). Scheme III illustrates 
10 this transformation. 



Scheme III 



l 7-v 



>CH-->. 




Alternatively. Formula I\' compounds can be prepared by addition of an 
15 appropriate orga::cmetaIl:c co^po^d VI (where M = Li. Mg. Cu. Zn) to a carbonyl 
compound VII in a suitable solvent such as diethyl ether, tetrahydrofuran and 
dtmethoxycthar.e. The reaction can be run at temperatures from -7S"C to 35 a C. 
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Compounds of Formula V can be prepared by deproiection of compounds of 
Formula VIII using procedures known to one skilled in the art (Greene. Protective 
5 Groups in Organic Synthesis, 2nd ed. ( 199 1 ) 3 1 5-348). Scheme V illustrates this 
transformation. 



Scheme V 




Mil (R* is n protecting yauip) 



W eompounds-crFormu^ IX 

compounds with a chloroformate derivative such as 1-chloroethyl chloroformate. 
benzyl chloroformr.c. and 2,2.2-trichloroethyl chloroformate in a suitable solvent such 
as methylene chlorice. chloroform, and 1.2-dichloroethane. The reactions are usually 
run at temperatures :r. the range of 25 r C to the reflux temperature of the particular 

15 solveru. Scheme V; iliustrutes this transformation. 



PCT/US94/08404 



i 



Scherre VI 



IX i Ah<rv R x = Ci-Cp a!kyl. t-enzyli 




(CHi) 



\ 

n X 



Z-V 

01 



— Y 



V 



(CH 2 lq 



Mil (R =alkyl.ha!oa!V;yl) 



Compounds of Formula IX can be prepared by addition of tin organometaiiic 
compound of Formula VI to'earbonyl compounds of Formula VII in an analogous 
5 procedure described tor Formula IV compounds. Scheme VII illustrates this 
transformation. 



10 



Scheme VII 



(CH : . n 





y-N 
IO 



7— v 




ri- (R3, p 



*lCH->} ( , 



Ml <v\hcreR z = a.NiOMtMMi 



N 

ix 



Carbon;. ! compounds of Formula VII where R z is -N(OMe)Me can be prepared 
irotu carboxyllc acid derivatives using procedures known in the an (Ory. Prep. Proc. 
; 1993) 2.5. 15.. 

Organo~ctaliic compounds of Formula VI can be prepared by reaction of 
Formula X w;::-. a reactive metal species, such as magnesium, using procedures similar 
io those described in the art U. Med. Chem. (1965) o\ S29). One skilled in the art will 
recognize this us a Grignard reagent. Alternatively. Formula VI compounds (M=Li) 
can be obtair.c; by lithiutv. halogen exchange using procedures known to one skilled in 
:':-e art (Marc::. J. Adv^eeJ Orpwiv Chemistry. John Wiley & Sons. New York. 3rd cd 
i 1965 1 I 159 . 
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Scheny VI H 



i 



I 

fCH-i- 




M 

i 

(CH 2 V 



M 



k- (R X .H. 

X (G= r.aloueni 



.V 



(CH : > q 



t.M is magnesiumor liihiumreagent) \i 0.1 is Ma or Li) 



Alternatively, compounds of Formula I (Q-l) and Formula II (Q-6) can be 
prepared by depletion of salts of Formula XI by hydrogcnaiion in the presence of a 

Suitable Climlvst : : n f ! ^nlwnr ^nir:»Mr* r»ir>ili<crr „„m.. j: ... 

■ - , -" imi :-"j '"^uut punaui'jiii un caroon ana 

platinum oxide. Appropriate solvents arc methanol, ethanol and ethyl acetate. Similar 
procedures are described in the an U. Chan. Soc. Perkin Trans. /. (1991) 1091). 
Scheme IX illustra:es this transformation. 

Scheme IX 




XI {when R X = benzyl. Gis halogen of sulfonate) 




I (Q- 1) and II (Q-6) 



Salts of Fonr.ula XI can be prepared by cyclizaiion of Formula III compounds in 
a suitable solve nt. Suitable solvents are eihanol. 1 .2-dichloroethane and toluene. The 
reaction can be run at temperatures in the range of 0 3 C to reflux. Scheme X illustrates 
15 this reaction. 



G 



• \ Z_v 
!CH;! n \_V 



Scheme X 



IK (ur.i-N =C.-C 6 :;!:s>l.bcn^I. 
Gis hjivvjen orsulror,;itc» 




XI 
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I I 

Or.e skilled in the an will recognize mat one substituent can be converted into 
another. For.example. compound 1 (V=CR'. R'=Cl) can be convened into 
I (V=CR'. R'=OMe) by displacement with methoxide, or convened into 
I (V=CR l . R'salkyI) by reaction with an organostannanc under palladium catalysis. 
Scheme XI illustrates this transformation. 

Scheme XI 



10 



15 





1 (where V = CR'.R' = halogen) 



I (v here V = CR 1 . R 1 = alky I. alko.w . 
thioalkvl.alkenvl.eie.) 



Compounds of Formula I (Q-2) and Formula II (Q-7) can be prepared by 
cycloaddition of compounds of Formula XII with imincs of Formula XIII. The reaction 
can be performed in the absence or presence of an acid such as zinc chloride, boron 
irifluoride. and hydrogen chloride. Suitable solvents are dichloromcthane. toluene, 
tetrahydrofuran. and water. The reactions can be run at temperatures ranging from 
-7S C C to reflux temperature of the solvent. It will be recognized by those skilled in the 
art ihst fully saturated azabicyclie analogs can be prepared by simple reduction of the 
olefin. Scheme XII illustrates this transformation. 

Schenv XH 



XII 



xni 



H 



i 





,z— v 

oi 

I tQ-Z\and U(Q-7) 



4:i 



iiQ-2. an J II I Q-7 1 
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12 

Alternatively, compounds of Formula I (Q-2) and Formula II (Q-7) can be 
prepared by intramolecular alkylaiion of Formula XIV compounds in a similar fashion 
to methods described for Formula I (Q-l) compounds. Scheme XIII illustrates ihis 
transiormation. 



(CH ; i a 




Scheme XTM 



(CHd, 



I 




oi 



Gis haluwn or sulfonate 



I (Q-2) and n (Q-7) 
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15 



Imines of Formula. XIII can be prepared by condensation of Formula VII carbonyl 
compounds with a primary amine (R->NH : ) using procedures known to one skilled in ' 
the an (March. J. Advanced Organic Chemistry, John Wiley & Sons. New York. 3rd ed 
(I9S5) 465). Scheme XIV illustrates this transformation. 



Scheme XTV 
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Formula_UQ-_3.,_and FormuIa-II-CQ-7) compounds can be prepared by 

cycloaddition of compound XV using procedures known to one skilled in the an (/ Am 
Chan. Sac. ( 1985) 107. 176S). It will bo recognized by one skilled in the an that folly 
saturated azabicyclic analogs can be prepared by simple reduction of the olefin bv 
known methods. Scheme XV illustrates this transformation. 
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Scherre XV 




(R 



HCHO 




(CH->) n 




■R 4 



V— Y 

xv 



I (QO>. U(Q-7) 



. Y 



U (Q-7. 




(CH-o n 




-R J 



f.cv 



II (Q-7) 

Formula XV compounds can bo prepared by reacting heterocycles of 
Formula XVI with olefins XVII under palladium catalysis in ihe presence of base. 
Typical solvents include acetonitrile, dimcihylformamide. ^nd tetrahydrofuran. Typical 
bases include triethylamine. diisopropylethylamine and sodium bicarbonate. Reaction 
temperatures range from room temperature to the reflux temperature of the particular 
solvent. Scheme XVI illustrates this transformation. 



Scheme XVI 
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A:;erp.ai:ve;y. compounds of Formula I tQ-3) and Formula 11 (Q-7 ) can be 
prepared by i-:rumo!ecuk:r alkyiation of Formula XVIII compounds by procedures 
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described for Formula I lQ-h compounds. Scheme XVII illustrates this 
transformation. 



10 



Scheme XVTI 
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Formula XVIII compounds can be prepared by addition of organometallic 
compounds of Formula XIX to imines XX. Typical solvents can include 
ictrahydrofuran and diethylether. Typical reaction temperatures range from -78°C to 
room temperature. Scheme XVIII illustrates this transformation. 
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M = M aur.es iu"i or liihium 
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XX 

G = h alou c n . h y Uav\y 1. 
protected hyd.m\l 



XVQl 



Imines of Formula XX can be prepared by condensation of a primary amine 
R 4 NH- with ketcr.es XXI under conditions known to one skilled in the art (March. J 
1 5 Advanced Orcu/::V Chemistry; John Wiley & Sons, New York. 3rd ed. ( 19S5) 465). 
Scheme XIX ill'j>:rates this transformation. 
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Srtetne XIX 
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XX 



Orsanoms-.^iic compounds of Formula XIX can be prepared by methods known 
in \he ari sec. fo; example. EP 492.9Q2-AL 

Compounds of Formula II (Q-6) can be synthesized by addition of oreanometallic 
compounds XIX 10 azabicyclic ketones XXII followed by chlorinaiion. elimination, and 
hydrogenation as described in the art. See, for example. EP 412.79S. Scheme XX 
depicts this transformation. 

Scheme XX 
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Compounds of Formula II (Q-6) can be synthesized from azabicvclic esters XXIII 
and compounds XXIV. in a manner analogous to procedures described in the an. See, 
for example. E? 323.S64. Scheme XXI depicts this transformation. 
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Compounds of Formula II (Q-7) can be prepared from compounds of 
Formula XXV b> procedures described for Formula II (Q-6) compounds. Scheme 
XXII depicts ihis transformation. 
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Compounds of Formula XXV can be prepared by hydrogenation of 
Formula XXVI compounds, which are described in the art {J. Client. Sac, Perkin 
Trans. / (1991). 1337). Scheme XXIII depicts this transformation. 



Scheme XXITI 



(CH-.) Q 




(CH-0 n 



CO^R* 




CO.R 3 



R =q-C 6 alkyl 
XXVI 



XXV 



Compounds of Formula II (Q-5) can be synthesized by addition of organometallic 
~c o nTD o u n d's'Xt^ 



15 See. for example. / Mud. Chan. {1992) 35.401 1. Scheme XXIV depicts this 
• transformation. 
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Compounds of Formula I vQ-4| and Formula II (Q-6) can be synthesized by 
reacfme a heterocvcle of Formula XVI with an olefin XXVII under palladium catalysis 
in the presence of base. Typical solvents include acetoniirile. dimethylformainide, 
tetrahydrofuran. and uimeihylsulfoxide. Reaction temperatures range from room 
temperature to the reflux temperature of the particular solvent. Scheme XXV illustrates 
this transformation. 

Scheme XXV 

(CH 2 >n 



(CH^n 



G = Br. 1. 07:' ^xMl I tQ-1) and II {Q-6) 

10 Olefins of the Formula XXVII can be prepared by using procedures known in the 

art [Hctv. Own. Acta. (1957) 40. 2170). 

It is recognized that some reagents and reaction conditions described above for 

preparing compounds of Formulae I and II may not be compatible with certain 

functionalities present in the intermediates. In these instances, the incorporation of 
15 crcieeiion/deproiection sequences into the synthesis will aid in obtaining the desired 

products. The use and choice of appropriate protecting groups will be apparent to one 

skilled in chemical synthesis. 

EXAMPLE I 

Preparation of 7 -( fi-chloro-3-pvridin vH- 1 -azahicvclof Z.ZMTheptanq 



20 Step A: fi-Chloro-A'-methONv-.V-meihvl-3-pvridine carhoxamide 

To a suspension of o-chloroiucoiinyl chloride (24.0 g. 0.136 mpl) and 
.V.O-diniethyii-.ydroxylamine hydrochloride (14.0 g. 0.144 mol) in 200 mL of 
diehloromethar.e was added irieihylamine (36.3 g. 0.35S mob at 0 C C. After complete 
addition, the reaction was warmed to room temperature and stirred for 2 h. Water was 

25 added and the mixture was extracted with dichloromethane . The organic layers were 
cried over MgSO_;. filtered and concentrated. Ether was added and the irieihylamine 
hydrochloride saits were removed by filtration. Concemration of the ether solution 
gave 27.0 g of a yellow oii. sufficiently pure for the next step. ! H NMR (CDCI;,) 5 
>.7S .s.iHi. >.04 id.lH'i. ".40 id.lH*. 3.50 (s.3Hj. 3.40 is.3rh. 
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Steo B: ( 6-Chlor.>3-pvridinvlU 1 -methvl-4-piperidinvh methanone 

Chlorc( l-metr.yi-4-piperidinyl) magnesium (prepared from 4-chloro- l-mcthyl 
pipcridinc ( 17.75 g. 0. ! 33 mol) in 300 mL of tetrahydrofuran and magnesium (3.4 g, 
0. 140 mol) according to the procedure in J. Med. Client. (1965) S. S29). was added to a 

5 solution of the prod-ct of Step A ( 1 3.3 g, 0.066 mol) in 50 mL of tetrahydrofuran at 
0 C C. After addition was complete, the reaction was warmed to room temperature. 
After 1 h. dilute HCi solution was added and the mixture was extracted with ethyl 
acetate. The combined extracts were dried over MgS0 4 . filtered and concentrated. The 
crude material was triturated with hcxane to give 9.S g of an ofi while solid, m.p. 

10 104.5-106 r C. *H NMR tCDCIO 5 S.90 (s.lH). S.20 (d.lH), 7.45 (d.lH), 3.20-3.05 
(mJH). 2.95 (d.2K:. 2.3 I (s.3H). 2.20-2.00 (m,2H), 2.00-1. SO (m.4H). 

OIL"'. 1 \— . V. V. V. I 1 1 V 'I ' . *~ 1 1 ' * > mil" ' " T*yu'^i uiiii « i t niwuuuiyii^ " i un i iwi 1 

To a solution of the product of Step B (6.2S g. 0.026 mol) in 100 mL of 
1.2-c:chloroethane was added l-chloroethyl chloroformate (9.0 g. 0.063 mol). The 
15 mixture was heated a: reflux for 3-4 h. After cooling to room temperature, water was 
added and the mixture was extracted with dichloromethane. The combined extracts 
were dried over MgSOj. filtered, and concentrated to give S.O g of a yellow solid. The 
crude solid was dissolved in methanol and heated at reflux for 30 min. After cooling 10 
room temperature, the solvent was removed and the solids were triturated with ether to 
20 give 5.5 g (6-chloro-3-pyridinyl) (4-piperidinyl) methanone hydrochloride. 
Step D: 2-Chloro-5-fchloro(4-piperidinvnmethvH pyridine 

Sodium bcrohydride (0.S1 g. 0.021 mol) was added portionwise to a suspension 
of the product of Step C (5.5 g. 0.021 mol). in 50 mL of methanol. After complete 
addition, the reaction was stirred for 10 min and concentrated. The residue was 
25 suspended in 60 mL of dichloromethane/pyridine (5:1). Excess thionyl chloride (ca. 
4mt)-was-added— .After-l-h-the-mix-ture-was-coneentr-atedT— W-aier-w-as-adde-d-a-nd-t-he— 



mixture was neutralized with potassium carbonate and extracted with ethyl acetate. The 
combined organic layers were dried over MgSO^. filtered, and concentrated to give 
2.6 g of an off-wh : .:e solid. 

Step E: 7-(6-Ch':^ro-3-pvridinvn-l -azabicvclof 2.2. 11 heptane 

Potassium r-b.toxide (2.5 g. 0.022 mol") was added to a suspension of the product 
of Sten D (2.6 g, 0.C09 mol) in 50 mL of tetrahydrofuran. The mixture was heated at 
reflux for 43 h. Af:er cooling to room temperature, water was added and the mixture 
was extracted with ethyl acetate. The combined extracts were dried over .\lgSO4. 
filtered, and concer.crated. Chromatography on silica ge! (9:1 chloroformtmethanol) 
afforded 1.3 g of a y-ilow solid, m.p. 77-7S c C *H NMR (CDC! 3 ) 5 S.42 (s.lH). 7.75 
(d.lH;. 7.27 (s.lH\ 3.75 is.lKh 3.05 (dt.lHV. 2.90 (d.lH). 2.70-2.60 \ m.2H). 
2.50-2.-0 (m. I H). i.v-1.7 im.lHi. 1.45-1.30 im.2Hi. 1.20-1. 10 im.l Hi. 
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EXAMPLE 2 

Preparation of 7-f 3-pvridinvl)- 1 -azabicvc1of2.2. llheptane 
To a solution of 7-(6-chloro-3-pyridinyl)-l-azabicyclo [2.2.1]heptane (lOO.Omg. 
0.4S mmol) in methanol was added a catalytic amount of 57c palladium on carbon and a 
5 balloon containing hydrogen gas. After stirring overnight, the mixture was filtered 
through a pad of Celite® and concentrated. The residue was taken up in 
dichicromeihar.e. washed with saturated sodium bicarbonate solution, dried' over 
McSO-. filtered, and concentrated to give 55 mg of a brown oil. l H NMR (CDCI3) 5 
S.65 isllH). S.50 (d.lHj. 7.S0 (d.lH). 7.25 (d.lHl, 3. SI (s.lH). 3,10-3.00 (m.iH). 
10 3.C0-2.95 (nUHi. 2.S0-2.60 (m.2H). 2.50-2.40 im.lH). 1.90- 1. SO (nUH). 1.45-1.10 

EXAMPLE 3 

Prgpnrr.ion of 7-f 5.6-dichloro-3-pvridinvli- 1 -: \rahic vclof2.2. 1 Iheotane 
S:to A: 5.6-D : .chloro- J V-rr.eiho\v-.V-meihvl-3-pvridine carboxamide 

1 5 To a solu-icn of 5.6-dlchloronieotinic acid ( 10.0 g. 0.052 mmol) and 

triethvlamine (!5.2 mL. 0.109 mmol) in dichloromethane was added oxalyl chloride 
(6.94 s, 0.05 mmol). After the gas evolution ceased, /V.O-dimethylhydroxylamine 
hydrochloride (5.34 g. 0.055 mmol) was added and the mixture was stirred overnight. 
Saturated sodium bicarbonate solution was added and the mixture was extracted with 

20 dichloromethane. The combined organic layers were dried over MgS0 4 . filtered, and 
concentrated to give 9.1 g of a brown solid. ! H NMR (CDCU) 5 S.6S (s.lH). 8.16 
(s.lrli. 3.59 (>.3H), 3.40 (s.3H) 

Step B: 7-( 5^-Dichloro-?-pvridinvl>-l-a?nhicvc!of2.2. 1 lhentane 

The product of Step A was manipulated according to Steps B-E of Example 1 to 
2-5 givc-0r95-g-of-aAvax 



(s.li-h. 3.73 (s.lH). 3.05 it.lH). 2.95-2.90 (nUH). 2.7-2.6 (m.2H). 2.5-2.4 (m,lH). 
I>M.S im.lH".. 1 .45- 1 .30 l m.2H ). 1.3-1.2 tm.lH). 

By ihe procedures described herein, the following compounds of Tables I to 23 
cu." be prepared. The compounds in Table I. line 1 can be referred to as I -I. 1-2. 1-3, 
30 1 ar.d I -5 (as iesiuna-ed by line and columni. All the ether specific compounds 
c;vc:ed in these Tables can be designated in an analogous fashion. The following 
abbreviations hive been used in Tabte> 1-23: Me = methyl. Et = ethyl. /Pr = isopropyl. 
r.?r = n-propyl and Bn = benzyl. 
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Compounds cf this invcncion will generally be used in formulation with an 
acricukurallv suiiub.c carrier comprising a liquid or solid diluer.l. Useful formulation.s 
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include dusts, granules, baits, pellets, solutions, suspensions, emulsions, weuable 
powders, emulsifsabk concentrates, dry flowables and the like, consistent with the 
phvsical properties of the active ingredient, mode of application and environmental 
factors such as soil type, moisture and temperature. Sprayable formulations can be 
extended in suitable media and used at spray volumes from about one to several 
hundred liters per hectare. High strength compositions are primarily used as 
intermediates for further formulation. The formulations will typically contain effective 
amounts of active ingredient, diluent and surfactant within the following approximate 
ranges which add up to 100 weight percent. 

Weiuhl Percent 



Arrive 



W-itable Pinvder> 

0:1 S'j>?cnsions. Emulsions. 
Solution*, (incluU-r.g Emulsiriabte 
Ccn'jeruratcs) 

.Dus:> 

Granules. Bails and Pellets 
Hien Strength Compositions 



Ingredient Diluent Surtactarit 

5.90 0-74 I- 10 

5-50 40-95 0-15 



1-25 70-99 0-5 

0.01-99 5-99.99 0-15 

90-99 0-10 0-2 



10 



Typical solid diluents are described in Watkins. et al., Handbook of Insecticide 
Dus: Diluents and Curriers. 2nd Ed.. Dorland Books. Caldwell, New Jersey; Typical 
licuid diluents and solvents are described in Marsden, Solvents Guide. 2nd Ed., 



Inter/science. New York, 1950. McCittchcon's Determents and Enudsificrs Annual, 
15 Allured Puhl. Corp.. Ridgewood. New Jersey, as well as Sisely and Wood. 

Encyclopedia of Surface Active Agents. Chemical Publ. Co.. Inc.. New York. 1964. list 
surfactants and recommended uses. All formulations can contain minor amounts of 
additives to reduce foam, caking, corrosion, microbiological growth, and the like. 

Solutions are prepared by simply mixing the ingredients. Fine solid compositions 
20 are made bv blending and. usually, grinding as in a hamper niiil or fluid energy mill. 
Water-dispersib'e granules can be produced by agglomerating a fine powder 
composition: see for example. Cross et al.. Pesticide Formulations. Washington. D.C.. 
!V 5 $c>. 25 ! -259. Suspensions are prepared by wei-miiling: see. for example. 
U.S. ?.0(iO.()S-. Granules and pellets can be made by spraying the active material upon 
25 preformed urarvjiar carriers or by agglomeration techniques. See Browning. 

"Aciilomeraiien". Ciictnica! Engineering. December-!. 1967. pp 147-14S. Perry's 
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Ciicn::ct:l Engineer's Handbook. 4th ed., McGraw-Hill. New York, (1963), pp 8-57 and 
lollop ing, and WO 91/13546. 

For further information regarding the art of formulation, see U.S. 3,235,361, 
Col. 6. line 16 through Col. 7, line 19 and Examples 10-41; U.S. 3,309,192, Col. 5, 

5 line 43 through Col. 7. line 62 and Examples 8, 12, 15. 39. 41, 52, 53. 5S. 132, 
13$ -140. 162-164. 166. 167 and i69-lS2; U.S. 2.S91.S55. Col. 3. line 66 through 
Col. 5. line 17 and Examples 1-4; Klingrnan, Weed Control as a Science, John Wiley 
and Sons, Inc.. New York, (1961), pp S I -96; and Hance et ul.. Weed Control 
Hanuhook. Sth cd.. Black well Scientific Publications. Oxford. (19S9). 

10 In the following Examples, all percentages are by weight and all formulations are 

prepared in conventional ways. Compound numbers refer to compounds in Index 
Tab'.e A. 

Example A 

Wenahie Powder 

15 Compound I 65.07c 

dodecylphenol polyethylene glycol ether 2.07c 
"sodium ligninsulfonute 4.07c 
sodium silicoaluminate 
montmorillonite (calcined) 

20 Example B 



Grarr- 



Compound 1 10.0^ 
attapulgite granules (low volatile 
matter. 0.71/0.30 mm; U.S.S. No. 

25-50 sieves) 90.0' 



c 



Example C 

Extruded Pellet 

Compound 1 -5.07c 

anhydrous sodium sulfate 10.07c 

crude calcium ligninsulfonate 5.07c 

sodium alkylnaphthalenesulfonate 1 -07c 

calciuin/maenesium bemonitc d9.07c. 

Example D ' 

Errv.ilsirinhlc Concentrate 

Compound 1 20.07c 
blend of oil soluble sulfonates 

and poiyoxyethylene ethers - i0.07r 

isophoronc /0.07c 
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The compounds of this invention exhibit activity against a wide spectrum of 
foliar-feeding, fruit-feeding, stem or root feeding, seed-feeding, aquatic and 
soil-inhabiting arthropods (term "arthropods" includes insects, mites and nematodes) 
which are pests of growing and stored agronomic crops, forestry, greenhouse crops, 
5 ornamentals, nursery crops, stored food and Tiber products. livestock, household, and 
public ar.d animal health. Those skilled in the art will appreciate that not all 
compounds are equally effective against all growth stages of all pests. Nevertheless, all 
of the compounds of this invention display activity against pests that include: eggs, 
larvae and adults of the Order Lepidoptera: eggs.Toliar-fecding, fruit-feeding, 
10 root-feedine. seed-feeding larvae and adults of the Order Coleoptera; eggs, immatures 
and adults of the Orders Hemiptera and Homoptera: eggs, larvae, nymphs and adults of 
the Order Acari; sesis. immatures and adults of the Orders Thysanoptera. Orthoptera 
and Dermaptera; eggs, immatures and adults of the Urder Diptera; and eggs, junveniles 
and adults of the Phylum Nematoda. The compounds of this invention arc also active 
1 5 acainst pests of the Orders Kymenoptera. Isoptera. Siphonaptera, Blattaria, Thysanura 
and Psocoptera; pests belonging to the Class Arachnida and Phylum Platyhelminthes. 
Specifically, the compounds arc active against southern corn rootworm {Diahrotica 
undccbnptuictunt iimuirdi). aster leafhopper {Mtiscmstclesfascifrons). boll weevil 
(Anniononius grtuidis). two-spotted spider mile {Tvtranycluts tirticae). fall armyworm 
20 (Spodopwrci frugiperda). black bean aphid {Aphis fabac) % green peach aphid {Myzus 

Persian', cotton aphid (Aphis gossypii). Russian wheat aphid {Diuraplus noxia). English 
crain aphid (Sitobiou avenue), tobacco budworm (Hcliothis vircscens). rice water 
weevil yLissoriioptnis ory:npkihts). rice leaf beetle (Onlctna oryznc). whitebacked 
planihoppcr (SovtucHafitrcifcrit). green leafhopper {Ncplwtcirix ciiiaiccps). brown 
planthopoer {,\ : i!a pt:r\ciiti lumens), small brown plantho pp er {Laodelphcix st ricaclltis). 



rice stem borer {Chilo sttpprcssalis). rice leafroller [Qiaphcdocrocis medinalis), black 
rice stink bug (Scodnopluin: lurklx). rice stink hue (Ocbahts pttgnax). rice bug 
{U'p'.ocnrisu diiucnsis). slender rice bug (Cletus puntigcr). and southern green stink 
Due \ .W':unt viruiulii). The compounds are active on mites, demonstrating ovicidal. 
30 larvlcidul ar.d chemostcrilaru activity against such families as Tetranychidae including 
Tc:r::nvcluts ur:icat\ Taranyciius ciiuhihcirinus. Tc?rcuiydius mcdaniidi. Teiranycltus 
peciuctis. Tcircuiwhus iitrkesutiu. Byrobia ritbrincidtts. Puiimiyclnts tthni. Punoiiychus 
ci:ri. Et^wtranvchits carpiiii ht trad is. Eowtrunychus. hicnriiic. Eotaranyciuts 
scxa:.:e:t!iii:ts. EiUdrcuiycir.iS yurwusis. Eotctrar t yci::ts hnnksi and Oligonychtts 
35 nr.::cn: is: Ten'.iiralridae ii:^:t:d;::c Brcvipuipus iV*.-. isi. Brcvipdpus phucnicis. 
/>'-v. :?:(>* c\::::'t % ntic:is and Brcvipcinus t>htivi::us\ Eriophyidae including 
r •: v.* ir-ji .</ >;ru:i; ; l :V : m .'u n ; . Erii y j / : yes sit cidt't : i. Aeidus a* nut • ■ (S. Ef litrimeru s py ri a n d 
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EriophyL'S mangiferve. See WO 90/10623 and WO 92/00673 for more detailed pest 
descriptions. 

Compounds of this invention can also be mixed with one or more other 
insecticides, fungicides, nematocides. bactericides, acaricides. growth regulators, 
5 chcmosicrilants. semicchemieals. repellanis. auractants, pheromones. feeding stimulants 
or other bioloeicallv active compounds to form a multi-component pesticide giving an 
even broader spectrum of agricultural protection. Examples of other agricultural 
protectants with which compounds of this invention can be formulated are: insecticides 
such as avermectin 3, monocrotophos, carbofuran, tetrachlorvinphos, malathion. 
10 parathion-methyl, rr.ethomyl. chlordimeform. diazinon, deltamethrin. oxamyl. 
fenvaleratc, esfenvalcrate. permethrin, profenofos, sulprofos. triflumuron. 
ditlubenzuron, methoprene. buprofezin. thiodicarb. acephate. azinphosmethyl, 
chiorcyrifos, dimeihcatc. fipronil, flufenprox, fonophos, isofenphos, methidathion, 
metha-midophos. phosmet. phosphamidon, phosalone. nirimicarb, phora-e. terbufos. 
15 crichlorfon. methoxychlor. bifenthrin. biphenate, cyfluthrin. tefluthrin. fenpropathrin. 
fluvalinate, flucythrinate. tralomethrin, imidacloprid, metaldehyde and rotenone; 
funcicides such as carbendazim, thiuram. dodine, maneb, chloroneb, benomyl, 
cymoxanil, fenpropidine. fenpropimorph, triadimefon, captan, thiophanate-methyl, 
thiabendazole. phosethyl-Al. chlorothalonil. dichloran, metalaxyl. captafol. iprodione, 
20 cxadixyl. vinclozolin. kasugamycin. nwclobutanil, tebuconazole. difenoconazole, 

diniconazole. nuquinconazole, ipconazolc. metconazole. pcnconazole. propiconazole. 
uniconzole. flutriafol, prochloraz, pyrifenox. fenarimol, triadimenol, diclobutrazol, 
copper oxychloride. furalaxyl. folpet, flusilazol. blasticidin S. diclomezine, edifenphos. 
isoprothiolane. iprobenfos. mepronil. neo-asozin, pencycuron, probenazcle, pyroquilon. 
25 iricycl az ole, valida myc in. and flutolanil; ncmatocides such as aldoxycarb. fenamiphos 



and festhietan; bactericides such as oxytetracyline, streptomycin and tribasic copper 
sulfate; acaricides such as binapacryl, oxythioquinox. chlorobenzilate. dicofol, 
diencchlor. cyhexatin. hexythiazox, amitraz, propargtte, tebufenpyrad and fenbutatin 
oxide; and biological agents such as entomopathogenic bacteria, virus and fungi. 
30 la certain instances, combinations with other arthropodicides having a similiar 

spec'.rum of control but a different mode of action will be particularly advantageous for 
resistance management. 

Arthropod pests arc controlled and protection of agronomic, horticultural and 
specialty crops, animal and human health is achieved by applying one or more of the 
35 con-rounds of this invention, in an effective amount, to the environment of the pests 
including the agronomic and/or noiuigronomic locus of infestation, to the area to be 
protected, or dir::;iy or. the pests to be controlled. Thus, the present invention further 
comprises a method for the control of foliar and soil inhabiting arthropods and 
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nematode pests and protection of agronomic and/or nonagronomic crops, comprising 
anplyina one o: mere of the compounds of Formula I or Formula II. or compositions 
containing at least one such compound, in an effective amount, to the environment of 
the pests including the agronomic and/or nonagronomic locus of infestation, to the area 
5 to be protected, or directly on the pests to be controlled. A preferred method of 

aoolication is bv spraying. Alternatively, granular formulations of these compounds 
can be applied to the plant foliage or the soil. Other methods of application include 
direct and residual sprays, aerial sprays, seed coats, microencapsulations, systemic 
uctake, baits, eanacs. boluses, loggers, fumiganis. aerosols, dusts and many others. 
10 The compounds can be incorporated into baits that are consumed by the arthropods or 
in devices such as traps and the like. 

The compounds of this invention can be applied in their pure state, but most often 
aDpiication wil! be of a formulation comprising one or more compounds with suitable 
carriers, diluents, and surfactants and possibly in combination with a food depending on 
15 the contemplated end use. A preferred method of application involves spraying a water 
■ disoersion or refined oil solution of the compounds. Combinations with spray oils, 
spray oil concentrations, spreader stickers, adjuvants, and synergists and other solvents 
such as pipcronyi butoxide often enhance compound efficacy. 

The rate of application required for effective control will depend on such factors 
20 as the species of arthropod to be controlled, the pest's life cycle, life stage, its size. 

location, time of vear. host crop or animal, feeding behavior, mating behavior, ambient 
moisture, temperature, and the like. Under normal circumstances, application rates of 
about 0.01 to 2 kg of active ingredient per hectare are sufficient to control pests in 
agronomic ecosystems, but as little as 0.001 kg/hectare may be sufficient or as much as 

25 S k g hec tare ma y be required. For nonagronomic applications, effective use rates will _ 

ranee from about 1.0 to 50 mg/square meter but as little as 0.1 mg/square meter may be 
sufficient or as much as 150 mg/square meter may be required. 

The following TESTS demonstrate the control efficacy of compounds of this 
invention on srecific pests. "Control efficacy" represents inhibition of arthropod 
30 development : including mortality) that causes significantly reduced feeding. The pest 
control protection afforded by the compounds is not limited, however, to these species. 
See Index Tables A-D for compound descriptions. 
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Index Table A 
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Index Table D 




e 



0 0 

H 

O 0, 



S CH CiCI)=CH CH H 159-161 • 

'H NMR (CDC1-. DATA i 
5 - 6 S.65 is.lH). S.50 (d.lH). 7.S0 (d.lH).7.25 (d.lH). 3.81 (s.lH). 3.10-3.00 
(m.lH). 3.00-2.95 (m.lH). 2.S0-2.60 (m.2Hj. 2.50-2.40 (m.lH). 1.90-1.80 
(m.lH). 1.45-1.10 (m.3H). 
* 5S.6S(s.lH).S.39 (s.lH). 3.S7 (s.lH). 3.2-3. 1 (m.2H). 2.S5-2.65 (m.2H). 2.55 
IS.3H). 2.6-2.5 (m.lH). 1.9-l.S (m.lH). 1.5-1.2 (m,3H). 
10 c 5 7.35-7.2 (m.5H). 6.6 (dd.lH). 6.4 (dd.lH). 3.97 (s.lH). 3.6 (ABq.2H). 3.2 
(s.lH). 3.0 (s.lH). 2.34 (s.3H). 2.05 (d.lH). 1.55 (d.lH). 
c 5 8.66 (s.lH). S.45 (d.lH). 7.S (d.lH). 7.S (d.lH). 7.25-7.20 (m.lH). 6.6 (dd.lH). 
6.4 (dd.lH). 3.45-3.40 (m.lH). 3.0(s.lH). 2.45-2.40 (m.lH). 2.17 (s.3H). 
2.05-1.95 (m.lH). 1.4-1.2 (m.2H). 0.95-0.S0 (m.lH). 

15 



TEST - A - 

Fall Armvworra 

Tost uni:<. each consisting of a H.l.S. (high impact styrene) tray with 16 cells 
•.vc:e prepared. V.'et filter paper and approximately S cm- of lima bean leaf was placed 

20 i:v.o twelve of the cells. A 0.5 cm layer of wheat germ diet was placed into the four 
remaining cel'.s. Fifteen to twenty tnird-instar larvae of fall armyworm (Spodoptera 
fru'iipcrdiu were placed into an S ounce (230 niL) plastic cup. Solutions of each of the 
: .e>t compour.es in 75/25 acetone/distilled water solvent were sprayed into the tray and 
cup. Spraying was accomplished by passing the tray and cup. on a conveyer belt. 

25 directly beneath a flat fan hydraulic nozzle which discharged the spray at a rate of 

0.5 pounds of active ingredient per acre (about 0.55 kg/luu at 30 p.s.i. (207 kPa). The 
: .r..-ec ! .s were transferred from the S ounce cup into the cells of the H.l.S. tray (one insect 
rercell'i. The travs were covered and held at 27 : C and 50'fi- relative humidity for4S h 
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af'.ir which time readings were taken on the twelve cells with lima bean leaves. The 
four remaining cells were read 7 days later for delayed toxicity readings. Of the 
comDOunds tested, the following gave control efficacy levels of 809c or higher: 3*. 

* - tested at 250 pom. 
5 TEST B 

Southern Corn Rootworm 

Test units, each consisting cf an S ounce (230 mL) plastic cup containing a one- 
inch square (2.54 cm-) of a wheatgerm diet, were prepared. Solutions of each of the 
test compounds in 75/25 acetone/distilled water solvent were sprayed into the tray and 

10 cup. Spraying was accomplished by passing the tray and cup. on a conveyer belt, 
dircctl v beneath a Hat fan hydraulic nozzle which discharged the spray at a rate of 
0.5 pounds of active ingredient per acre (about 0.55 kg/ha) at 30 p.s.i. (207 kPa). After 
the spray on the cups had dried, five second-instar larvae of the southern corn rootworm 
{Diabroiicu undtfcsmpuncuita howardi) were placed into each cup. The cups were then 

15 held at 27°C and 50Fc relative humidity for 4S h. after which time mortality readings 
were taken. The same units were read again at S days. Of the compounds tested, the 
following gave control efficacy levels of S09o or higher: I, 3* and 6. 
* Test conducted at 250 ppm. 

20 TEST C 

Aster Leafhopper 

Test units were prepared from a scries of 12 ounce (350 mL) cups, each 
containing oat (Avena saliva) seedlings in a 1 inch (2.54 cm) layer of sterilized soil. 
The lest units were sprayed as described in TEST A with individual solutions of the test 
25 compounds. After the oats had dried from the spraying, between 10 and 15 adult aster 



leafhoppers {Mascrostelcsfascifrons) were aspirated into each of the cups. The cups 
were covered with vented lids and held at 27°C and 50% relative humidity for 4S h. 
after w hich time mortality readings were taken. Of the compounds tested, the following 
gave mortality levels of S07c or higher: 1*, 3*. 
30 ~ Test conducted at 250 ppm. 
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TEST D 

Two-Snotred Snider Mite 

One inch squares (2.54 cm) of kidney bean leaves that had been infested on the 
undersides with 25 to 30 adult mites (Tctranychus urticae) were sprayed with their 
5 undersides facing up on a hydraulic sprayer with a solution of the test compound in 
75/25 acetone/distilled water solvent. Spraying was accomplished by passing the 
leaves, on a conveyor belt, directly beneath a flat fan hydraulic nozzle which discharged 
the spray at a rate of 0.55 pounds of active ingredient per acre (about 0.5 kg/ha) at 
30 n.s.i. (207 kPa). The leaf squares were then placed underside-up on square of wet 
10 ccs- on in a petrl dish and the perimeter of the leaf square was tamped down onto the 

cot:on with forceps so that the mite's cannot escape onto the untreated leaf surface. The 
test units were held at 27°C and 50\r relative humidity for 4S h. after which time 
mortality readings were taken. Of the compounds tested, the following gave mortality 
levels of S0v~c or higher: 1 . 5 and 6. 
15 TEST E 

Boll Weevil 

Test units consisting of 9 ounce (260 mL) cups containing five adult boll weevils 
[Aiuhononuts grand is grandis) were prepared. The test units were sprayed as described 
in TEST A with individual solutions of the test compounds. Each cup was covered 
20 with a vented lid and held at 27 C C and 507c relative humidity for 4S h, after which time 
mortality readings were taken. Of the compounds tested, the following gave mortality 
levels of SO^c or higher: I, 2". 

r Test conducted at 250 ppm 

TEST F 

25 Contact Test _A gainst Blacky Bean Aphid 



30 



Individual nasturtium leaves were infested with 10 to 15 aphids (all tnorphs and 
growth stages of Aphis fain:-.') and sprayed with their undersides facing up as described 
in TEST A. The leaves were then set in 3/S inch (0.94 cm) diameter vials containing 
4 :\\L of sugar solution ^approximately 1 .4 g per liter) and covered with a clear plastic 
I ounce (29 iv.L^ cup to prevent escape of the aphids that drop from the leaves. The test 
ur.its were held at 21'C and 50r t * relative humidity for 4S h. after which time mortality 
readings were taken. Of the compounds tested, the following gave mortality levels of 
SOfr or higher: I. 2*. ?\ 
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CLAIMS 



1 . A coniDOund of the formula 




wnerein: 

Q is selected from the group 
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(CHM n 




Q-l 



fCH 2 ) n 




Q-2 



10 




Q-3 



and 



(CH-0 n 

A 



15 



where the broken 'line represents an optional chemical bond; 

R 1 and R- are independently selected from the group H. halogen, C ( -C 6 alkyl. 
C,-C 6 haloalkyl. C 2 -C 6 alkenyl, C 2 -C 6 haloalkeny!. C 2 -C 6 alkynyl. C 2 -C 6 
haloalkynyl. C_ V C 6 cycloalkyl. C V C 6 halocycloalkyl. CN. SCN. N0 2 . 
NlR 5 )R ft . OR-\ C(0)R-\ C(0)OR5. C(0)N(R 5 )R 6 . SR-\ S(0)R-\ S(0) : R-\ 
S(0) 2 N(R 5 )R 6 and C,-C 6 alkyl substituted with 1 or 2 groups 
independently selected from N0 2 . CN. Cj-Cj alkyiihio. C r C 3 alkoxy. 
C|-C-. haloulkoxy. C 2 -C^ alkylcarbonyl and C 2 -C; alkoxycarbonyl; R 2 
being attached to any unsubstituted aromatic ring carbon: and R' and R- are 
not both hydrogen when Q is Q-l or Q-4. n is 1. R- is H ar.d c is 2: 
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10 



15 



20 



R-\ which is attached to any carbon of the azabicyclic ring including the carbon 
directly attached to the heterocyclic aromatic ring, is selected from the 
group K. halogen. C r C 6 alkyl. C r C 6 haloalkyi, C 2 -C 6 alkenyl. C 2 -C 6 
haloalkenyl. C 2 -C 6 alkynyh C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl, C 3 -C 6 
haiccycloalkyl, CN. SCN. N0 2 . N(R 7 )R S , OR 7 , C(0)R 7 . C(0)OR 7 , 
C(OiNfR 7 )R s . SR 7 . S(0)R 7 . S(0) 2 R 7 . S(0) 2 N(R 7 )R s and C r C 6 alkyl 
substituted with 1 or 2 groups independently selected from N0 2 , CN. 
Ci-O, aikykhio. C r C 3 alkoxy. C r C 3 haloalkoxy, C 2 -C 4 alkylcarbonyl and 
C 2 -C 4 alkoxycarbonyl; 
R 4 is selected from the group H. C r C 6 alkyl. C 3 -C 6 cycloalkyl. C r C 6 haloalkyi, 
C 2 -C 6 alkenyl. C 2 -C 6 alkynyl. N(R 9 )R 10 , C(0)R 9 . C(0)OR 9 , 
C(0:N(R^R U1 , SR 9 , S(0)R 9 . S(0) 2 R 9 - S{O) 2 N(R 9 )R i0 . benzyl and 
CKTCHjsPh: provided when any of R 1 . R-, R 3 or R 4 is S(0)R 5 . S(0) 2 R5. 
S(0)R 7 . SiO, : R'. S(0)R 9 . or S(0) 2 R 9 then R-\ R 7 and R 9 are other than H; 
R-\ R 6 . R\R*. R 9 and R 10 arc independently selected from the group H, C r C 6 
alkyl, C|-C^ haloalkyi, C3-C5 cycloalkyl, phenyl optionally substituted with 
I or 2 substituents independently selected from W, and benzyl optionally 
substituted with 1 or 2 substitutcnts independently selected from \V; 
\V is selected from the group halogen. N0 2 . CN. C r C 3 alkyl, C r C 3 haloalkyl, 
CpC 3 aikykhio. C r C 3 alkoxy, C t -C 3 haloalkoxy, C 2 -C 4 alkylcarbonyl and 
C 2 -C 4 aikoxycarbonyl; 
m and n are independently 0, 1 or 2; 
p is 1 or 2: and 
q is I. 2 or 3. 



A compound according to Claim 1 wherein Q is Q-l. 

A compound according to Claim 2 wherein 

R : is selected from the group H. halogen and Cj-C-> alkyl; 
R- is selected from the group H and CI: 

FX is selected from the group H. halogen. C r C 6 alkyl and OR 7 ; 



R r is selected from the group H and C r C 4 alkyl; and 
n is 0 or !. 



.iru'.ir.d ujcordtng to Claim 3 which is 



7-i6-cr.ioro-3-pyridiny! -a/abicyclo[2.2. ! jheptar.e 
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5. A me:hcd for controlling arthropods comprising contacting the arthropods 
or their environn-.eru with an arthropodicidally effective amount of a compound of the 
formula: 



v— 2 



wnerein: 

O 1 is selected from the group 




(CH 2 j n 





and 



' \ , (CH 2 ) m 



10 Q-5 Q-6 Q- 7 

where the broken line represents an optional chemical bond; 

V. X, Y and Z of the ring are each independently selected from the group O, S, N, 
-C(R l K -C(RM=C(R 2 )-, -C(R ! )=N- and -N(R n )-; provided that (i) no 
15 more than one of V, X. Y or Z is -C(R l )=C(R 2 )-, -C(R l )=N\ -N(R> O 

or S. (ii) at least one of V, X, Y or Z is N\ (iii) when the ring is a 5- 



~~ membered~rin~g containing two^N*and~one O or S. and"Q~is Q-6. then the 
ring is attached to the 2-position of Q 1 and (iv) when the ring is a 5- 
membered ring containing two N and one O or S t then Q is other than Q-5; 

20 R 1 and R- are independently selected from the group H, halogen, CpC^ alkyl, 

CpCe, haloalkyl. C : -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl. C 2 -C 6 
hatoaikynyl. C 3 -C 6 cycloalkyt, C 3 -C 6 halocycloalkyl. CN, SCN/N0 2 , 
N(R 5 ')R 6 . OR 5 . C(0)R-\ C(0)OR-\ C(0)N(R 5 )R 6 . SR-\ SfO)R 5 . S(0) 2 R\ 
S(0) 2 N(R 5 )R 6 and C r C 6 alkyl substituted with 1 or 2 groups 

25 independently selected from N0 2 . CN, C r C 3 alkylthio, C r C 3 alkoxy. 

C r C 3 haloalkoxy. C 2 -C 4 alkylcarbonyi and C 2 -C 4 alkoxycarbonyl; 
R*\ which is attached to any carbon of the azacyclic ring including the carbon 
direc:iy attached to the heterocyclic aromatic ring, is selected from the 
group H. halogen. C r C 6 alkyl, C|-C fi haloalkyl. C 2 -C^ alkenyl. C 2 -C 6 
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h J.oalkenyl. C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl. C 5 -C 6 cycloalkyl. C 3 -C 6 
halocycloalkyl. CN. SCN, N0 2 , N(R 7 )R S , OR 7 , C(0)R 7 . C(Q)OR 7 . 
GO •N(R 7 )R S . SR 7 . S(0)R 7 . S(0) 2 R 7 . S(0) 2 N(R 7 )R s and C r C 6 alkyl 
substituted with I or 2 groups independently selected from the group N0 2 , 
5 CN, C r C 3 aikylthio. C,-C 3 alkoxy, C v -C^ haloalkoxy, C 2 -C 4 alkylcarbonyl 

ar.d C 2 -C 4 alkoxycarbonyl; 
R 4 and R 1 1 are independently selected from the group H, C r C 6 alkyl, C^-C^ 
c;.;:calkyl. C r C 6 haloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, N(R 9 )R 10 . 
G 0;R 9 . C(0)OR 9 . C(0)N(R 9 )R l °, SR 9 . S(0)R 9 , S(0) 2 R 9 . 
10 'S 0; : N(R 9 }R 10 . benzyl and CH(CH 3 )Ph; provided when any of R l . R 2 . R 3 

or R 4 is S(0)R\ S^O) 2 R-\ S(0)R 7 . S(0) : R 7 . S(0)R 9 , or S(0) 2 R 9 then R-\ 
R" and R v are other than H; . ; 
R-\ R 6 . R~.R*V'R V and R i0 are independently selected the group H. C r C 6 alkyl, 
C.-Ci haloalkyl. C;-C 6 cycloalkyl. phenyl optionally substituted with 1 or 2 
15 substituents independently selected from \V. and benzyl optionally 

substituted with I or 2 substitutents independently selected from W; 
W is selected from the group halogen, N0 2 . CN. C1-C3 alkyl, Cj-C3 haloalkyl, 
Cj-Ci aikylthio, C1-C3 alkoxy. CpC;, haloalkoxy. C 2 -C 4 alkylcarbonyl and 
CyC 4 alkoxycarbonyl; 
20 m and n are independently 0. I or 2; 

p is I c: 2; and 
q is I. 2 or 3. 



6. A method according to Claim 5 wherein: 

25 PJ is selected fr om the group H. halogen and CpC 2 alkyl; 

R : is selected from the group H and CI; * 
R-* is selected from the group H. halogen. CpC^ alkyl and OR 7 ; 
R- is selected from the group H and C r C 4 alkyl; and 
m and n are independently 0 or I. 

30' 

7. A method according to Claim 6 wherein: 

v is N: 

X is -ORmsQRV. 
V and Z :ire -C.R ! K and 
35 . Q : i> Q-6. 



A meihed according to Claim 6 wherein: 
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X is S: 

Y ar.dZare -C(R>k and 
Q 1 :sQ-6. 

5 9. A method according to Claim 6 wherein: 

the ring contains two N and one O or S; and 
Q 1 is Q-6. 

10. An anhropodicidal composition comprising a carrier and an 
10 arthropodicidally effective amount of a compound of the formula: 



V— Z 

y'OV 



■Q 



wherein: 

15 Q 1 is selected from the group 



'P 



-l | i (CH-.) n 



(CH 2 ) a 




Q.6 Q.7 

where the broken ilr.c represents an optional chemical bond; 
20 V. X. Y ar.c 2 of the ring ::re each independently selected from the group O, S. N. 

-C(R' ;-. -C(R' }=C(R-)-. -C(R')=N- and -N(R' ')-; provided that (i) no 
more ihan one of V. X. Y or Z is -C(R')=C(R : )-. -C(R')=N-. -N(R' >)-. O 
or S. (ii) at least one of V. X. Y or Z is N. (iii) when the ring is a 5- 
mcmcsred ring containing two N and one O or S. and Q is Q-6. then the 
rin 2 is attached to the 2-position of Q 1 and (iv) when the ring is a 5- 
mem'cered ring containing two N and one O or S. then Q is other than Q-5: 
R 1 and R : z:t independently selected from the group H. halogen. C r C f , alkyl. 
C.-O. halo^lkyl. C ; -C 6 alkenyl. C : -C 6 haloalkenyl. C 2 -C 5 alkynyl. C-.-C.S 
halcuikynyl. C--C 6 cydoalkyl. C;-C 6 ha'.ocycloalkyl. CN. SCN. NO-.. 
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N:?^ Pv\ OR-\ CO-.R-\ GOlOR 5 . COiN<R 5 iR f \ SR\ S(0)R 5 . S(Oi 2 R-\ 
S=Q -N'.R 5 :R° ar.d"C r C ft alkyl substituted with i or 2 groups 
inierendentiy selected from NO : . CN. C^C; aikylthio. C r C ? alkoxy. 
C'-Ct haioalkoxy. C-t-Cj alkylcarbony! and C 2 -C 4 alko\ycarbonyl: 
* R\ whi.h :> attached to any ca':h-*n of the azacyclic ring including the carbon 

dire-rily attached to the heterocyclic aromatic rir. \ is selected from the 
grcap :I. halogen, C r C^ alkyl. C r C^ haloalkyl. C : -C 6 alkenyl. C 2 -C, 
h;.:^.;:kc::> !. C ; -C* aikynyl. C : -C 0 haloalkynyt. C r C 6 cycloalkyl. CvC 0 
h.::ce>c:o.;ik>L CN. SCN. NO : . NtR~;R s . OR . C(0>R\ CtOiOR 7 . 
10 CO N.R~'R\ 5R~. StOiR 7 . SiOi ; R~. SiO> : NiR 7 >R* and C r C t> alkyl 

<::;'s;::;::e.l with i or 2 groups independently selected from NO*. CN. 
C -C: a!k\khio. C r C ? alkoxy. C:-C; haloaikoxy.' CVC.. alkylcarbonyl and 
C--C^ aikoxycarbonyl; 
R- :;:-:d R : are independently >e!ceicd fro:" the group H. C r C^ alkyl. C;-C, 
15 cye'.oaiky;. C r C D haloalkyl. C : -C ft aikenyl. C : -C 0 ulkynyl. NtR-MR 1 '"'. 

GO;R w .C.O:OR w .OO)NlR' 1 iR Iu . SR-\StO>R°. Si.O) : R y - 
S.O-NiR":R : ^. benzyl and CHtCH-.-Ph; provided when any of R 1 , R 2 . R- ; 
or R' : i> SiO'»R\ $.Oi : R-\ SiO^R 7 . StO') : R\ SiO>R l} . or SiO^R 1 ' ih.cn R\ 
R : and R° are other - nan 11; 
•20 R-\ R s \ R".R S . R 9 and R !0 are independently selected the group H. C r C 6 alkyl. 

C ; -C r haloalkyl. CvC 6 cycloalkyl. phenyl optionally substituted' \vi;h 1 or 2 
>t:b>:;u:c:t;> independently selected from W. and hen/.yl optionally. 
:.at\-.:U::ed \\;;h i or 2 >ubstitulent> independently selected from W; 
W : > >e!c;:ed from she gro-:p halogen. NO : . CN. C,-C ; . alkyl. C r Cx haloalkyl. 
25 _C- -C; a:k\ hh;o. C ; -C;, alkoxy. CpC; haioalkoxy. C 2 -C\; aikylcarbonyl and 



C-C.; *t!ko\yc*:rhor.\ 1; 
m and :: .-.re independently 0. 1 or 2; 
p i> 1 or I: and 
o 1.1 ;r . : 



3 



v.- "J 

n 



INTERNATIONAL SEARCH REPORT 



International a?oU cation nc. 
PCT/US S4/08404 



lb^ 6 a,FI M7^ A01N43/90 A01N43/82 C07D471/08 

C07D453/02 //(C0704S7/08 , 209 : 00 , 209 :Q0) 

Aca ^, t a L-.-.«Tussr.a Pr-cnt C.is:::i:t. K?Q or t: ^cC>, r.it^-.ii c'.Agfmacn IPC . 0 

3. FIELDS SEARCHED . — — !\ 



Mi-mum Cocu.Ts=r.uion ici.-cr.ed (cli=:::i~- folis-tS Sy d«Bi:c*a6n i>^.=ols) 

IPC 6 C07D AO IN 



D corncr.u:: on kjl-:.^! oc.cr :n at. rr.rj: -sr. :x- -c.-.-i 



t 'u> Ac cx-j:r.l Cut rich drcurnenu ire included ;n Ac fulci Jci.-c-.cd 



chic dau = ^d fiurjij ft= -.--rr-^cr^ (r.irr.c cf din biie ind, *r.crc 



-racscal, scircrt '-rrrr.i used) 



C. DOCUMENT* COValDES.KD TO =H R=L£VAST 



O'-ejory ' 



C u:a cf Jooaient. ----- wr.erc if jseynr,-. of *e rticv^i pa~S« 



Rc'.cvia*. uj cliirn So. 



X.P 



VO.A.93 14535 (CCWELANCO) 5 August 1993 
cited in the application 
see claim 1 

CHEMICAL A3S7RACTS , vol. 62, no. 8, 
1S55, Colu-b*Js f Ohio, US; 
abstract no. 9101c, 

A S SADYKOV £T AL. 'Syntheses based on 
anabasine. XIX. Synthesis of 
7-r.ethylquin-Jclidine and alpha-(7-methy lqu 
inuclidyl)-beta-pyridine' 

TzH^OBSHCH. KHIM. 34(12), 4104-7 (1964) 



1-3 




Spccii u'-pr.c: of cUU documer. 



■ A ' dec — c r/. dc :Vur. i A c c.cr.cril ■ 

cor^dirtd 'j 5: :f px-=cu!ir : 
* £• ci. J .:cr d x-^T.sr.; VjI putir-.:d 

faint d-i' = 
' L* dec'-^r. cr. - rj ; r. rr.i y Arc w dc 

wrjen ='-d ~ eruoiun Ac ; 

c'-a"3C"i cr c-*er tp<cii rciicr. 
•0* ijo-j.-cr.:rtfrr.-;toinorild 

' ? ' iTT*c"i = - 1 e d pr*. cr 10 : 
U*-ir Aur. v.: 7- on'.y diic cli:; 



•r 



-r.r.n ;t r.ot 

cvrrtO cr 
:T ir.o"-" , .er 

ccji-.'-on cr 



li'^r document puchAcd liXsr Ar 1: 
or pr.onty due ind r.ot in ccrjln'. 
c'^d to undentirtd Ae pr.ric:?:: c 
mvencon 



;-»£rr.*5on*l films ii * jC 
*-.tn Ae ipplicizcr, i^t 
decry underfywi Ae 



£ current of pifSC-i.- n: tvir.ee 
cir-nci c-e conedcrtd r.:*- :i cr co." 
involve aa mvensve r^p 
t^z-^rxrA cf pir;cu:i.' r«:e-.-r.rt: v. 
ci-not be corjidcrtd 'J «.r.vci*c ir ' 
docurr.tnt u ccr.t=r.:d cr: c: ^ 
rrcnu. rjch corr.br_i'-;r ( yci'l 
tn '-le 

cccurr.cr.t member cf 1 f -" jly 



*.c d aimed in^:.i 
iot ije conadcrtd 'J3 

.e darned ir.ver.ton 
tr.vcr.Uve ftrp * r.tr. *-**.e 
-ore o*J».«r vj:h dj«- 
oui '-3 i pcr:n uilltd 



Di'.c of *J*.c irz^oi ::rr^icdcn cf tr.t .-:=rj.*.:rj- ^-1.- 



Diu -f rn^.r.s of At :r/-rr^r^ repen 



INTERNATIONAL SEARCH REPORT 

..»fonra;sn cn ?«:cni finely nvcmbcn 



International soslication Ns 
PCT/US 94/08404 



Pilcnl documcr.i 
cried in search report 



P-jfci reason 
cue 



Pucru fimily 
rr.ember(s) 



Publicition 
due 



W0-A-S3 14636 



05-08-93 



US-A- 
AU-B- 
AU-3- 
GR-A- 
EP-A- 



5244906 
651516 
3239693 
9205804 
0577783 



14-09-93 
21-07-94 
01-09-93 
17-05-94 
12-01-94 



INTERNATIONAL SEARCH REPORT 



International education tiz. 
PCT/US94/ 08404 



Sox I 0;^>i-vm ■* Tiers crroj'r. claims were 



unsearchable (Continuaxion of item 1 of fin t ihcst) 



This i^-L^cru. ~ :rrr. sruii-shrd in :r:^c: cf -IiLt:* ur.st: Ar'JcIe iT^XO :=r — fc-o^Jig reuorx. 



i C:^r.: N::.: ... 



" ' ' £!t"^-y rr'^r :o = ^-u =: ir.^rrj.-.zrjii i==U=^c:i Lhx: da r.a: *rJi the =rzi=riccd rrc— rrr.-r/u to ruch 

u*. cr-rr.; -jit: r.a -:iAr*.5T.: jv-=r:u.;;o-ii ssirch =--. be carried ou^ spcsft&iiy: 

The sr:ce of cla:-. 5 1s so broadly formulated that on grounds cf Art. 6 of 
the FCT (conci ser.s ss of claims) and of the Guidelines for Examination 1n 
me E?Z t Part B, Chape. Ill, 2.Z (economic reasons) the search has been 
based zz the exarplss disclosed in the description. 

3. ! i C'linx N=s.: 



I ihird 



Box II Oii=rrAC==-s *T.crc in::> :f ir.rsnacn lag icing (Conunuiflaa of 2 cf first il-.ict) 



This Inn— i^cruJ =:u-=>--s Auth =:.:;•* fcur.s rr.vL^zis -vrr. s in 0*ii -r.isrr. i^cr.il izplisiisr.. u iVJovs: 



j | Ki Ul rrc^r- liiccr.U jti."- fr:: ^r= X-.tly Ciii by :>.e ippucar.;. C-ux L-.:crr.iiior.ti rr*--ch revert 



A: ill Tzxrz-'.Lz'z ciu- 
cf ir.y i.-.iu:r.L :"rt. 




: r: zr. c^i '. z z '•-rr.uc - :V : *. rr. : - "_ - r- :r. -j*. : w u.— j ; : : i: 



